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Abstract
Raising and maintaining awareness in distributed agile cross-cultural teams is a
challenging process, especially as the tenets of agile methods rely heavily on physical
proximity, face-to-face communication, coordination and close collaboration. This paper
reports on preliminary findings on how a distributed agile team within the financial
sector, engages in raising awareness to carry out collaborative activit ies to accomplish
project tasks. We have adapted the use of 3C Collaboration model as an evaluative
mechanism to examine how the different dimensions (communication, coordination and
cooperation) of the model stimulate awareness within a distributed agile team. The
insights gained from the case study, suggest there is a constant interplay between the
offshore and onshore teams to try and raise and maintain awareness in order to achieve
project goals.

Keywords: Distributed agile development, awareness, 3C Collaboration model,

collaborative practices, communication and coordination.

Raising Awareness in Distributed Agile Development

1.0 Introduction
Global software development (GSD) and distributed software development (DSD)
environments have become the norm for many global organisations to leverage skilled
resources around the world, increase productivity, offer flexibility and reduce costs by
operating in global labour markets (Carmel & Tija, 2005, Herbsleb, 2007). Despite
the number of benefits this can offer, it also presents a number of challenges in terms
of coordinating software projects across global sites in different time zones; software
development teams have to deal with temporal, geographical and socio-cultural
distance (Carmen & Agarwal, 2001; Agerfalk & Fitzgerald, 2006). These challenges
can be accentuated by having to respond to dynamic business environments and
evolving user requirements. Therefore software development teams are continually
pursuing methods which provide flexibility to software methods yet provide enough
rigour compared to traditional waterfall approaches (Agerfalk & Fitzgerald, 2006). To
achieve these goals, a number of organisations have started to use agile methods in
distributed environments as a viable alternative to the waterfall approach. However,
deploying agile methods in distributed environments can raise additional conflicts, as
they were originally developed for collocated environments and the tenets for agile
methods are: need for physical proximity, reliance on face-to-face communication,
cooperation on all parts of the project and a suitable collaborative environment where
trust and shared understandings can be developed through a team culture (Fowler &
Highsmith, 2001).
1.1 Motivation
One key challenge that globally distributed cross-cultural agile teams face is
developing an awareness of distributed team members and project task awareness.
Awareness is defined as “an understanding of the activities of others, which provides
a context for your own activities” (Dourish & Bellotti 1992). Having appropriate
awareness in software teams of project activities, tasks, artefacts and expertise of team
members within a project is essential since agile methods endorse collaborative and
cooperative activities. In collocated teams, awareness is demonstrated by (a) team
meetings (b) watching other developers carry out their tasks (c) observing changes
made to project artefacts (d) effective communication, coordinating and collaborating
with colleagues to complete project tasks. Ko et al., (2007) reported that in collocated
development environments most frequently sought after information included
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awareness about artefacts and co-workers, and the developers rely on co-workers as
their most frequent information sources. Whereas, in distributed team members can
face a lack of team and task awareness and generally experience more difficulties in
establishing and maintaining awareness needed for the progress of tasks, the artefacts
and their respective offshore team members (Herbsleb, 2007; Damian et al. 2007).
The motivation of this study is to seek a deeper understanding of how awareness is
raised within distributed agile teams and how it is maintained in practice. The study
has been carried out using a case-study approach based on an international bank,
which we will call ABC Bank (the name is anonymised for confidentiality purposes)
its headquarters are in the UK and it has distributed business centres and IT centres
across the globe. Strategically, the bank has set up captive centres in India where a
number of teams work on an offshore basis; all the team members are employed by
the bank. This paper focuses on the investigating following research questions:
1.

How do distributed cross-cultural agile teams raise and maintain increased
awareness for collaborative activities to take place across the boundaries?

2.

What are the on-going challenges that distributed agile teams face to sustain
awareness?

The rest of this paper is structured as follows. Section 2 gives a brief review of agile
values and principles and how they have to be adapted for distributed settings. We
then discuss related work on awareness and introduce how the 3C collaboration model
could be used as an evaluate instrument to explore how awareness is being fostered
within distributed settings. Section 3 describes the research approach used for this
study and its findings are presented in Section 4. This is followed by a discussion of
the key insights in Section 5 and a concluding section drawing together the research
contributions, limitations of the study and further work to be carried out.

2.0 Agile Values and Principles
The Agile Manifesto was published over a decade ago with core values of (Fowler &
Highsmith, 2001):
•

“Individuals and interactions over processes and tools

•

Working software over comprehensive documentation

•

Customer collaboration over contract negotiation.

•

Responding to change over following plan.”
2
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These values govern the agile software development process. They are popular
because they provide flexibility and establish close communication with users. They
minimise risk since working software is delivered in increments and priorities can be
re-evaluated at the end of each cycle. Continuous code integration allows feedback on
continuous testing and errors are thus eliminated far earlier in the project lifecycle.
The modular nature of Agile lends itself to object-oriented designs and tasks can be
mutually shared between teams (Ambler, 2002). While there are reasons to support
both methods – traditional methods take a predictability stance while agile methods
take a flexibility standpoint with “just enough” rigour. As agile methods provide this
flexibility, they are more suited to dynamic business environments where the user
needs and requirements are constantly changing and evolving. Underpinning the Agile
Manifesto are twelve associated principles (Fowler & Highsmith, 2001) which can be
seen as good practice and guidelines for agile teams. The practices place emphasis on
changing to certain work environments within the teams (see Table 1).
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12

Agile Principles
Our highest priority is to satisfy the customer through early and continuous delivery of valuable software.
Welcome changing requirements, even late in development.
Deliver working software frequently, from a couple of weeks to a couple of months, with a preference to
shorter timescale.
Business people and developers must work together daily throughout the project.
Build projects around motivated individuals. Give them the environment and support they need and
trust them to get the job done
The most efficient and effective method of conveying information to and within a development team is
face-to-face conversations.
Working software is the primary measure of progress.
Agile processes promote sustainable development. The sponsors, developers and users should be able to
maintain a constant pace indefinitely.
Continuous attention to technical excellence and good design enhances agility
Simplicity - the art of maximizing the amount of work not done-is essential.
The best architectures, requirements and designs emerge from self-organizing teams.
At regular intervals, the team reflects on how to become more effective, then tunes and adjusts its behaviour
accordingly.

Table 1: Agile Principles (Fowler & Highsmith, 2001)

Examining three of these principles (P4, P5 and P6) in more detail, entails having a
raised awareness of the project tasks which in turn leads to close collaboration among
the members of software team. P4 implies frequent communication, coordination and
interaction has to take place within the development team and with users to deliver
working software. P5 stresses the importance of providing agile teams with a suitable
environment which allows teams to build on trust and develop a shared team culture.
P6 highlights the need for collocated teams and face-to-face conversations within the
software team.

3

Raising Awareness in Distributed Agile Development

2.1 Practices in Distributed Agile Development
In distributed agile teams, the Agile principles: P4, P5 and P6 (see Table 1), become
much more difficult to accomplish as face-to-face communication and coordination
cannot happen on daily basis, which can lead to a lack of awareness. Moreover,
software teams in different locations share a reduced amount of contextual
information and tend to have less information about what their team counterparts at
the other location are doing. This in turn can lead to communication
misunderstandings or breakdowns within the teams and impede progress on the
project (Hersleb, 2007; Ramesh et al., 2006; Damian et al., 2007). Therefore in
distributed agile settings, team members have to value the agile principles in theory
but adapt them in practice (Nerur et al., 2005; Ramesh et al. 2006; Batra, 2009). A
related stream of research has focused on tailoring and adapting agile methods to
contextual needs of the organisation within collocated settings (Fitzgerald et al.; 2006;
Cao et al. 2009).
2.2 Related research on awareness
Research on awareness has also been carried out extensively in the Computer
Supported Collaborative Work (CSCW) field and several studies have suggested
potential requirements, design and development of specific awareness systems which
could be used in the GSD context (Sarma et al., 2003; Froehlich & Dourish., 2004;
Biehl et al., 2007; Dullemond et al., 2009). Gutwin and Greenberg (2002) developed
a framework to examine workspace awareness which is defined it as “up-to-moment
understanding of another person’s interactions with the shared workspace”. This has
been applied in distributed development literature, where all the elements of
awareness are supported by one specific awareness system or as an assessment tool
where a number of different awareness systems are being evaluated for potential users
(Storey et al., 2005). Omoronyia et al., (2010) applied this framework to carry out a
review of the current awareness systems for the global software engineering arena.
However, the framework was designed for use in real-time, synchronous distributed
groupware systems.
An alternative model of assessing and evaluating awareness is using the 3C
Collaboration model (see Figure1), originally proposed by Ellis et al., (1991) and
extended by Fuks et al., (2008). The model defines collaboration as “the union of
communication, coordination and cooperation efforts”. The model is iterative in
nature and although the three aspects are separated, there is continuous interplay
between them. Steninmacher et al., (2010) applied the 3C Collaboration model to
carry out a review within GSD, based on the three dimensions (coordination,
4
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communication and cooperation). The review categorised a number of studies into
one of the three dimensions. For the GSD context, they adopted the following
meanings to the inter-related dimensions of awareness:


Communication as “the way the messages and information are exchanged
among people, reducing any gaps, ambiguity or the effort needed to
understand, establish or continue conversation”



Coordination as “the support offered to people managing themselves or being
aware of the activities and its effects on collaboration”;



Cooperation as “the way the users interact in the shared space with the
shared artefacts synchronous and asynchronously.”

generates commitments

Communication

Coordination

that are managed by
fosters

fosters
mediates

mediates

Awareness

mediates

fosters

demands

arrange tasks for

Cooperation

Collaborative activities

Figure 1: 3C collaboration model (adapted from Ellis et al. 1991; Fulks et al. 2008)

We will examine each of the three processes (communication, coordination and
cooperation in turn and how each contributes to fostering awareness.
Communication has been identified as a fundamental aspect of Malone & Crowston’s
(1994) interdisciplinary coordination theory where communication can be viewed as
“a

way

of

managing

producer/consumer

relationships

for

information”.

Communication can be differentiated as formal and informal (Herbsleb & Mockus
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2003; Kraut & Streeter 1995). Where informal communication is viewed as face-toface discussions, telephone conversations with an emphasis on adhoc communication
and formal communication would be specifications, status review meetings, formal
meetings and documentation. Pikkarainen et al., (2008) reported in collocated settings
agile practices can improve both informal and formal communication. Sarker and
Sarker (2009) suggest that “communicative relationship agility” in distributed
environments is essential is where distributed teams feel a continuous awareness (and
visibility) of distributed team members.
Kraut & Streeter (1995) advocate in software development effective coordination
requires that different people working on a project agreeing on a common definition
of their goals as well as sharing information and coordinate their activities. Cao &
Ramesh (2007) recommend that agile environments call for coordination mechanisms
that are different from the traditional development settings. Espinosa et al., (2007)
suggests that effective coordination is enabled through shared knowledge of the task
(task awareness) and shared knowledge of the teams. Team members of globally
distributed teams who communicate via email have considerable difficulty in
accessing, communicating and retaining information about remote colleagues and
local contexts. This can lead to conflict and blame regarding project performance.
Yap (2005) reported that frequent use of remote pairing sessions to create a “group
mind” helped to increase cooperation, collaboration on ideas and removal of
misunderstandings.
In collocated agile environments, there is an emphasis on constant cooperation
between team members for the project tasks to progress (Beck & Andres, 2004;
Ramesh et al., 2006). To alleviate the problems associated with the cooperation
process between agile distributed teams, a number of researchers have proposed
multiple communication modes for enhancing communication channels (Layman et
al., 2006; Sutherland, 2007; Abbattista et al., 2008; Prikladnicki et al., 2012).
2.3 Related studies
There have been limited studies of assessing awareness within existing practices of
distributed development environments. Herbsleb (2005) argued that to recognise the
problems faced by developers in a distributed software development we need to
further understand “behaviour of software engineers, development team and
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organisations”. Gutwin et al., (2004) studied how distributed open-source developers
maintained group awareness and reported the main mechanisms to gain awareness
were simple text communication channels. Damian et al., (2007) examined how the
lack of awareness related to work items can cause communication breakdowns within
global software teams. Recently, Smite et al., (2012) applied a modified version of the
Gutwin & Greenberg’s (2002) workspace awareness framework; where elements of
Scrum methods were being applied in distributed environment. They reported best
practices and tools proposed in related research are still not widely used in practice
and there are multiple challenges in spreading awareness in cross-site settings.
Building on this line of research, as awareness is contingent to the processes of
communication, coordination and cooperation this paper proposes using the 3C
Collaboration model as an evaluative mechanism in an existing practice of distributed
agile development environment. To seek a further understanding of how awareness is
raised and maintained and comprehend what on-going challenges the distributed
teams face.

3.0

Research Design

The research presented in this paper is based on a case study since the phenomenon
examined occurs in a natural setting. The focus is on contemporary events and the
study was designed to investigate the processes by which the distributed agile team
members established awareness, how they maintained it and what on-going challenges
they faced to sustain it. An interpretative approach considered appropriate where the
focus is on contemporary events and where it is necessary to consider the context of
the study. Such an approach is suitable where there is a complex relationship between
people and processes and where researchers are interested in a subjective
understanding of the participants (Walsham, 2006). A case study approach allows an
authentic representation of the situation to be explored (Benbasat et al., 1987; Yin,
2003). Case studies permit “thick descriptions” (Yin, 2003) which provide rich and
valuable findings. The unit of analysis in this case study are the individual team
members (individual actors) and also the distributed teams (group of actors) which
interact, communicate, coordinate and cooperate with each other to raise awareness
within the teams and team members.
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3.1 Contextual Setting
The case-study is based on an international bank and financial services company ABC
Bank. Its headquarters are in the UK and it has distributed business centres and IT
centres across the globe. Strategically, the bank has set up captive centres in India
where a number of teams work on an offshore basis. The case study was selected for
investigation because it uses agile methods in distributed settings. In total, the team
consists of twenty developers across the two sites (London and India). The London
team consists of the Project Manager, two Business Analysts (BA), Technical Lead
(Tech Leads), six senior software developers and two (Quality Assurance) QA staff.
The India team is considerably larger, consisting of a Business Analyst, a Technical
Lead, a number of junior and senior developers and the majority of the QA team. The
project team was responsible for developing a backend central depository system
called the Operational Data Cache (ODC) system. They core business objective of
ODC system is to ensure that all the divisions with the bank are using a single
mandated “golden copy” of all the transactions from the front office systems. Within
the bank the team is known as the ODC team - one team in two locations separated by
time and space. Therefore the ODC team does not have upfront users or customers but
a set of data feeds from various divisions which the ODC system would validate and
ensure that everyone using the same copy of the data and safeguarding consistency of
the data.
3.2 ODC Team Background
From the inception of the ODC project, the team adopted the tenets of XP with TDD
(Test Driven Development) providing them with a basis of structure in defining and
adapting the agile processes. The essential practices of XP of pair programming,
iterative development, little up-front design, unit testing and continuous integration
were applied to varying degrees. Some of team members in London had a similar IT
background having previously worked as consultants and this provided them with a
firm foundation of working with agile approaches in distributed environments. Other
team members had used agile practices in previous projects and had similar
capabilities. Initially, the India team was less familiar with agile practices; they were
therefore mentored and exposed to XP practices by the London team.
The division of work is based on having software developers at both locations
working together on 2 week iterations as one distributed team. Where the team’s
8
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workflow is managed by an issue tracking system called JIRA (Altassian – see Figure
2). It is a web-based tool which allows remote team members to review the backlog
and update tasks wherever they are. The JIRA system holds all the user stories
providing an understanding of requirements to be completed and status of the
outstanding user stories for the team at both locations (London and India). The
research began approximately two and half years after its inception.

Figure 2: Workflow/Issue Tracking system

3.3 Data collection
Data collection involved sixteen semi-structured interviews each of which lasted, on
average, one hour. Eight face-to-face interviews with individuals from the London
team and eight video-conference interviews with the India team counterparts were
completed. The interview protocol served as an instrument to enable consistency in
the data collection and enhance reliability of the results. The interviews focused on
the following areas:
1. How awareness is raised and maintained within the two teams based in
London and India in terms of communication, coordination and cooperation in
both locations and how these actions enabled collaborative activities to take
place.
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2. The challenges related to developing and maintaining awareness faced at both
locations.
The interview questions were formulated beforehand; however, a large degree of
flexibility was incorporated to allow the researcher to pursue relevant issues that arose
during the interview and to allow open-ended answers from the interviewees. The
interviews were recorded and transcribed fully later.
3.4 Data Analysis
Data analysis techniques involved transcribing all the interview findings in full and
then uploading the textual data into qualitative data analysis software QSR-NVIVO
software. The data from each interview was read and re-read and analysed through the
main themes from the literature sources using a process called thematic coding
(Fereday, 2006). Each data unit was a sentence or a short paragraph depending on the
participant’s conveyed meaning; this information was coded into themes (high-level
codes) and sub-themes (lower order codes). The process gave an overall sense of how
the dimensions of communication, coordination and cooperation overlap to raise
awareness and increase collaborative activities within a distributed agile environment.

4.0

Case study findings

All the evidence from the case study is presented using the aspects of awareness as
discussed in the 3C Collaboration model namely, communication, coordination,
cooperation as headings. Although the findings are presented theoretically in separate
categories, it is acknowledged that there are overlaps and the conceptual categories
are inter-related.
4.1Communication
To build and maintain awareness within agile teams, both formal and informal
communication is a key activity. In collocated agile teams, this happens frequently
face-to-face as per the agile principles (P4 and P6) in an open space environment
(Fowler & Highsmith 2001; Beck & Andres 2004). In a distributed agile environment,
the temporal distance can be the cause of number of problems (Carmel & Agarwal
2001; Ramesh et al., 2006). Formal communication could be thought of as: various
meetings – daily stand-ups, review and planning meetings. Informal communication
would be spontaneous conversations team members would have in order to clarify
project tasks. The daily stand-up is an important practice as it gives an opportunity to
10
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identify any problems and issues that have be resolved to ensure progress and is a
useful way of exchanging information within a team. Within the ODC team, each
location has its own separate daily stand-up meetings due to the time differences, but
they also have a joint conference call meeting at 8:00am, where senior members of
team from London and India attend.
“Communication is very awkward…with the time zones….Indian employers are leaving the
office 11:30 UK time….Having been over there it, it’s infuriating, if you want to talk to
someone in London about something and you know full well they’re in bed, because of time
difference. So it’s maximizing those hours in the overlap….You can do a certain amount with
email but it is not as good…when we are doing our analysis, we tend to write out user
stories…we have these sessions, once a week we sit down and it’s a phone call
meeting…people from London and from India, …go through a set of stories….We always get
development and QA involvement in there as well. Unfortunately, that part tends to
represented by people in London, but we do it on the phone, so that encourages people from
India as well… we [inform] people what’s coming… down for development in the next
iteration.”
“In the iteration itself, when we following a very good form of agile discipline, we have had
sessions where developers have come together and had meetings and…had a good chat
about…the stories, thoughts about development approach etc. Unfortunately that
disintegrated into [India-London] split meetings”

From the quote it can be seen that communication is difficult due to the different time
zones and therefore they try to make most use of the overlap hours to establish
awareness within distributed team of the project tasks.
Additionally the team have introduced another process of formal communication
where the developer has to demonstrate that the user story requirements are met; this
was carried out by conference call meetings which raised awareness between all the
relevant people within the team and the user before being passed on to the QA team
for testing:
“…before we allow it to go into test, the developer must demonstrate what they have built
and show it is working and there is nothing obvious that is broken. And those again are phone
call meetings, with shared screens. So…the developer might be India based, the QA might be
India based, but the BA is over here, and also there are certain people who depending on
what part of the system it is…who are technical lead, so we’d make sure they’re involved and
sometimes the project stream managers are also interested in seeing that as well.”

In collocated settings, the focus on the informal communication maintains the
awareness of tasks in terms of changes that may have taken place. The ODC team use
Instant Messaging (IM) chat channels, emails, and telephone to communicate on a
daily basis. The ODC team have different channels such as the Development Channel
and a Test Channel are used for informal conversations to maintain awareness of what
is happening as illustrated in this quote:
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“…of what is happening and who is working on which part of the code or if something goes
down then we have continuous integration process which builds the entire code every time
someone checking so if something goes wrong that or with testing environments – then we
tend communicate over the common chat. So that chat happens on a daily basis we will see
about 30 to 40 entries every day. We sometimes do a group video conference call – I don’t
remember the last time we did – we haven’t done that recently. I believe we should do it more
often.”

From the quotes it can be seen how ODC project team employ various formal and
informal communication processes to maintain awareness and try achieve the agile
principles (P4 & P6) as much as possible. However, due to temporal distance and
practices have been adapted and tailored to suit the distributed settings. The informal
communication is happening quite frequently to maintain task awareness, but the
developers put forward need for having a visual presence.
4.2 Coordination
In collocated agile environments user stories are project artefacts which represent
requirements for the development team and aid communication and coordination.
They represent “units of functionality” and are displayed in an area of physical space
called the “informative workspace” or the “story wall” and they are organised in terms
of status: open, in-progress, completed (Beck & Andres 2004; Sharp & Robinson,
2008). Cockburn (2007) refers to this workspace as an ‘information radiator’ which
has the characteristics of reporting information changes over time; it is visible to the
software development team and shows the work-breakdown for each increment. Team
meetings usually take place near the story wall to encourage face-to-face
communication and coordination, reporting on any problems within the context of the
project. In ODC team they use the JIRA system as a workflow system giving team
members a real-time visibility of documents the progress of current user stories. It
creates a shared platform for both locations and a “virtual wall” which can help in the
coordination and generation of appropriate workflows. It also allows business analysts
and project managers to re-prioritise tasks and offers management reporting tools:
“Our project is adopting the ‘agile way of working’, what we are trying to do is move away
from lots of up-front analysis… we are trying to get away from that because that is fairly
unresponsive to change, [as] we do have a fair amount of change, not only in the detail of
requirements but also in the priorities and … our whole work profile is based on user stories.
We are recording those and communicating them in a system called JIRA… also you can add
to these conversations. So our method tends to have a lot of checkpoints in it, where we force
communication..[to be documented in JIRA]”.

12

Raising Awareness in Distributed Agile Development

The JIRA system also allows team members to keep track of changes and
modifications made to particular functionality this ensures and awareness is
maintained.
“I think if there’s a bit functionality that I’m interested in, and the analysis is being done in
India for instance of the features you can use with JIRA is that you can watch it and you will
get an email if it changes and I can look where we write stories. I can get a reminder, dip into
it and see what they have changed, just to keep me up to speed with that area of
functionality.”

In agile methods, maintaining team and task awareness is crucial as the iterations are
short (usually two weeks) and having a platform to represent the current user stories is
vital as per agile principle P5. From the above, it can be seen that the ODC team have
successfully adapted the “story wall” into a “virtual wall” where user stories are
organised in terms of status and can be seen by all team members (Beck & Andres,
2004; Sharp & Robinson, 2008; Berczuk, 2007).
4.3 Cooperation
In collocated XP environments, the practice of pair-programming allows developers
to brainstorm, clarify ideas with other team members and keep track on the progress
of the task. It also reduces the overall socio-cultural distance between team members
and reinforces the sense of team cooperation and the one team mind-set (Beck &
Andres; 2004). When the ODC team was set up there was a definite intention of one
team based in two locations which would be underpinned by the communication and
coordination processes described above. However, developing cooperation between
the two locations was found to be one of the most challenging for the ODC team. As
the Indian offshore team was less familiar with Agile XP approaches and the London
team mentored and supported them to gain a better shared understanding of the
project by using abridged pair-programing sessions as a vehicle to develop
cooperation, enhance programming skills and share knowledge about OO practices. It
was carried out with two developers, one from each location pairing on one user story
for one hour per day. These sessions were facilitated by screen sharing devices and
the telephone. However, this process was hampered by technology - the screen
sharing software did not allow for concurrent editing and this practice was perceived
as frustrating for the developers:
“… there was time when we did kind of pair-programming between London and India, but it
was really hard – mainly because of the technology. It is really hard to share screens and
when one person loads the screen and the phone line was pretty weak it was hard to hear.
Even the language barrier; I am not British - I have got an accent so someone from India
could not understand me and the other way round.”
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Although this type of pair-programming activity where the developers were working
on the same user stories was supposed to support the Indian developers and generate a
sense of cooperation between team members, it initially created considerable
misunderstandings which caused frustration and friction between developers:
“…when we started there was a huge barrier, just initially from not knowing who’s who.
You’re not quite sure who has done what code and you see some good bits and then you see
some bad bits and then if you’re not careful you taint everybody with the bad pieces of code
and you assume everybody’s like that. And that’s not always the case. So certainly going to
India definitely helped.”

It was only after the exchange visits took place that that teams felt more attached and
cohesive bonds were formed through spending time at the other location:
“Before the exchange – it felt like two teams – it felt detached. After the exchange we met the
people. It feels more like one team but obviously separated by time difference, distance and
space. It feels much better now –it is very important obviously.”

This highlights that the process of developing cooperation between the team members
has only improved gradually overtime after the exchange visits took place and
knowledge sharing has taken place though the local-global interfaces (Abbott et al.,
2012; Sahay et al., 2003).
Another activity to encourage one team mind-set and cooperation was the ethos of not
allocating user stories to either locations, but for the developers to pick the highest
priority user story from JIRA which they felt competent to complete from previous
experience.
“When a developer has finished on project they go on to pick another story, and they go onto
pick whatever is the highest priority, and work on that basis. The development of the user
story - you don’t know where it’s going to happen, someone could pick something up in India,
someone could pick something up in London, and it’s not allocated across the locations.”

From the above examples we can see that fostering cooperation between the two
locations has been arduous task and it has not been an easy endeavour to achieve the
agile principle (P5). The exchange visits and staff rotation removed some of the
barriers, as after the visits, team members felt they were not talking to strangers but
their team counterparts in another location. This subsequently increased cooperation
and cohesiveness within the team and raised the shared team awareness.
4.4 Awareness
From the above it can be seen that the ODC team engage in a number of different
processes and practices to foster and maintain awareness within the distributed team.
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Additionally, we can see that some of the agile practices have been modified and
adapted for the distributed setting for the project tasks to progress. However, it can
also be recognised that having a number of different tools and technologies to support
awareness was not enough for cooperation to take place between offshore and onshore
team members. Cooperation between the team members evolved once trust was
established from the exchange visits and staff rotation process. Some team members
felt that awareness could be further improved by increasing the visual presence of the
offshore team, use web cameras and use of video walls. To visualise workflows, they
suggested the use of virtual Kanban boards or virtual whiteboards. These suggestions
emphasise the importance of raising awareness through “visual cues” which are a
natural part of collocated XP teams (Sharp & Robinson, 2008; Fussell et al., 2000).
Table 2 shows the three dimensions of the 3C Collaboration model: communication
(formal & informal), coordination and cooperation against the recommended agile
practices relating to agile principles P4, P5 and P6. This is compared against the ODC
team adapted practices. From this table we can easily identify the indicators of
potential loss of awareness by discerning where there are changing practices within
the team. For example, within the ODC team where some practices started off jointly
but are now held separately in the two locations such as the planning meetings, these
could be brought to attention as indicators for the potential of loss of awareness which
could be explored further.
3C- Collaboration
Dimension
Formal
communication

Agile Practices related to
Agile Principles (P4, P5, P6)
Daily meetings

Weekly planning and review
meetings,
current
iteration
meetings

Informal
Communication

Coordination

ODC team adapted practices





Daily 8:00 am conference call between
London & India (attended by PM,BAs,
Tech. Leads and Senior Devs. & Senior
QA)
Location based as well
Used to be carried out jointly, however
now carried out separately at each
location and then follow up conference
calls
Using screen-sharing software and
conference calls

Developer demos user story to
BA and user before passing it on
to QA



Day to day developer
conversations for clarifying
tasks
5 min user story chat (to check if
the story is up-to-date)



Using IM, email and phone, (abandoned
use of video conference)



Carried out separately at each location

View user stories and the wall
Changes made to user stories




Using Issue tracking system called JIRA
Using JIRA
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Progress made on user stories
Planning two week iterations
(adding new user stories)
Using the same code repository




Using JIRA
Using JIRA



Integrated via JIRA

Developing one team mind-set



Frequent visits and staff rotation
happened at the inception of the project
(recently stopped due organisational
budgets).
 User stories are not allocated to
particular
location
or
particular
developers. The ethos of ODC team is
for the developer to pick the user story
with the highest priority which he feels
can complete.
Pair programming (PP)
 Carried out initially across locations, to
support India team members but this
caused frustration due to language
barriers and screen-sharing software did
not allow for concurrent editing.
 Now PP is carried out within each
location depending on the user story.
QA-Dev. Team relationship
 Majority of the QA team is based in
India. Indian developers and testers work
more closely and have greater
cooperation. The London developers feel
that sometimes misunderstandings occur
as they are not in the same location as
the majority QA team.
Table 2: 3C-Collaboration dimension against ODC team adapted practice

Cooperation

5.0

Discussion

In this section we return to our research questions (1) “How do distributed crosscultural agile teams raise and maintain increased awareness for collaborative
activities to take place across the boundaries?” and (2) “What are the on-going
challenges that distributed agile teams face to sustain awareness?” and discuss how
the case study gives us a better understanding of these issues. We utilised the 3C
Collaborative model as an evaluative mechanism and investigated its dimensions
within the case study. The findings reveal important insights into how the ODC team
works in practice and employs a number of strategies which aid to raising and
maintaining awareness.
5.1 Raising awareness through communication
The concept of awareness is contingent on communication, coordination and
cooperation and in this case study the process of communication can be seen as an
essential prerequisite for the coordination and cooperation processes to take place. If
the formal or informal communications are hampered or restricted in anyway it can
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cause potential impediments in raising awareness (Espinosa et al., 2007; Holmstrom
et al., 2006; Sarker & Sahay 2004). One of the strategies employed by the ODC team
to reduce the potential loss of awareness is to make effective use of the overlap hours,
whereby formal and informal synchronous communications take place to ensure that
awareness is continuously being maintained. Yet, there are times when
communication breakdowns do occur and awareness deteriorates especially where
developers have to handle a multiplicity cultural and technological barriers, as well as
coping with differences of knowledge and skills of their team counterparts at the
offshore location (Damian et al., 2007). This was illustrated in our case when crossborder pair-programming activities took place. This highlights that awareness support
tools are clearly not enough in supporting the joint complex activities and where
socio-cultural distance plays a greater emphasises on raising awareness within the
team.
5.2 Raising awareness through coordination
From a coordination perspective, it is evident that it requires far greater effort to raise
and maintain awareness in globally distributed environments rather than collocated
environments (Lee et al., 2006; Cataldo et al., 2007, Damian et al., 2007). From our
case-study, the ODC team deploy various set of technologies, tools (such as JIRA,
screen sharing software, IM, email and conference calls) for awareness to be raised
and maintained and to keep the progress of project workflow. Some coordination tools
work very well such JIRA and are suited for such an environment; however others as
such as screen-sharing software can sometimes cause developer frustrations.
Unfortunately, at present, there is not one single independent awareness support tool
which encapsulates all the requirements needed for agile distributed development
teams; organisations therefore have to prioritise their collaboration needs and their
tools to support them (Lanubile et al., 2010; Prikladnicki et al., 2012).
5.3 Raising awareness through cooperation
Within the ODC team fostering awareness through the process of cooperation was
most challenging, as it required the team members to develop a rapport over the
telephone and work together on one piece of functionality or user story across
locations and this initially caused a several misunderstandings and tensions. This type
of distributed pair-programming has been reported as “hindering cooperation and the
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one team goal” (Yap, 2004). Kircher et al. (2001) additionally reported that even with
the aid of video-conferencing and other synchronous tools this type of remote pairing
could not completely substitute the “physical closeness” as effectively as in a truly
agile environment. Additionally, this type of distributed pair-programming practice
also contrasts with other distributed agile development studies where the onshore
team allocates the user stories to be completed by the offshore team (Abbott et al.
2013). Hence, it was only after the exchange visits and staff rotation that the ODC
team gradually felt like “one team” and the cooperation with their counterparts
improved. As these visits raised team awareness of the offshore team, allowed the
cultural barriers to be subdued and allowed a “negotiated” culture to develop for over
time (Krishna et al. 2004, Kotlarsky & Oshri, 2005). On reflection the team members
appreciate that the joint process of remote pair-programming and the visits has
augmented the domain knowledge and programming skills of the India team. But now
developers prefer to carry out these activities within each location as raising
awareness for closely knit activities without the close proximity was is arduous task.
5.4 On-going challenges to sustain awareness
In response to our second research question, the case study illustrates sustaining
awareness across the locations is a continuous process especially as timeframes for
iterations to deliver software are short (usually two weeks) and time-zone differences
can delay in solving the problems quickly. Therefore the ODC team have tried to
construct a truly agile environment as far as possible, but with an appropriation of the
agile principles (P4, P5 and P6) such that it is an “agile way of working” with a
number of modified practices to suit the context of a distributed environment. As in
this setting, continually raising and sustaining awareness is much more difficult to
achieve compared to a collocated environment. Additionally, some of the team
members wished for an increase of awareness by “visual cues” so that there was some
presence of their counterparts by use tools such as video walls and webcams (Sarker
& Sarker 2009).
This also carries implications for senior management of the ODC team as the needs of
globally distributed agile teams are far greater than traditional GSD teams. As
traditional GSD teams usually plan-based methods are applied with a sequential
approach where the project requirements would be passed on to the offshore team and
the software would be released towards the end of project lifecycle. Whereas in
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distributed agile environments there is a constant interplay between the offshore and
onshore teams to achieve the project goals and this causes an essential prerequisite for
raising and maintaining awareness. When practices are hindered by lack of awareness
it can cause impairments to project goals.

6.0

Conclusions & Further work

Distributed agile development is receiving extensive attention among the GSD
domain and researchers. The key reason being that in collocated settings agile
methods have proved to deliver working software in an incremental manner compared
to traditional plan-driven methods and now these methods are being espoused and
adapted in globally distributed settings.
This paper offers a two-fold contribution, towards the literature in the area of
distributed agile practices. Firstly, by adopting the 3C Collaboration model, as an
evaluative mechanism to assess the processes separately, we can verify they all have
to be in synergy for awareness to be continually fostered in distributed agile settings.
Additionally, the model can identify where there is potential loss of awareness which
can be subsequently investigated further in order to see if any of distributed team
activities are suboptimal. The findings have allowed us to see how constant awareness
is an indispensable requirement for distributed agile teams and consequently how it
supports them in their collaborative practices. Our analysis helps us better understand
how agile practices are moderated and managed to form an “agile way of working”
within a globally distributed setting. Secondly, the implications for senior
management planning to use the distributed agile mode in a global setting should be
attentive to be more responsive in developing numerous strategies to raising and
maintaining awareness, as it can “make or break” the success of a project within
distributed cross-cultural agile teams.
The insights discussed here are based on one case study based within a financial
context, which is a limitation of this paper. Further research is required among other
distributed agile teams, to see if there are any similarities and comparability within
cases which can lead us to a deeper understanding of how raising awareness to enable
successful collaborative practices. To strive for additional evidence we seek to
identify and establish awareness patterns between different kinds of distributed agile
environments. Additionally, examine the connections between awareness and how a
shared understanding is developed between the onshore and offshore team.
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